The purpose of this study is to analyze the effect of five indicators of credit risk on four financial stability measures under the title of return on assets, return on equity, Z-Score of ROA, and ROE. While economic growth, inflation and financial sector development are added as control variables. Based on the sample of top 20 banks in GCC, regression models are developed for the financial stability, credit risk indicators and control variables. It is observed that NPLs (credit risk indicator) to gross advances is significantly impacting on all stability measures. While, the impact of non-performing loans to equity ratio on stability is also significant for the whole sample. Under first sub sample of top 10 banks, both non-performing loans to gross advances and provision against NPLs are significant determinants to create instability in the banks. Besides, effect of NPLs to equity ratio is found to be negatively significant for both ROA and ROE under 2nd sub sample of the study. The effect of financial sector development is positively significant for the banking sector stability in both full and sub samples. Contribution of the study can be viewed from both theoretical and practical context as it is a very first attempt to consider credit risk indicators, stability measures, financial sector development and economic growth for Gulf states. Core limitations covers the limited sample size and focus on the present decade which can be reconsidered with better sampling and adding the time duration of last decade as well.
INTRODUCTION
The idea of financial stability covers the concept of systematic risk to the business organizations. It refers to the current financial situation, based on the various economic and financial gauges, both in the relevant industry and overall economy. During the time of 2007, world economy has suffered the issue of financial crisis, known as the biggest in its severity after the great depression of 1930s. Business firms like banks and financial organizations are putting their significant attention towards their stability which can secure them form uneven financial situations.
Both industry specific and regional economic indicators can put their significant influence for the banking firms to International Journal of Asian Social Science disturb their stability, hence creating financial anomalies. In overall financial system, significance of banking sector is very much crucial as it is known as the back bone to the economy. Therefore, attention is required towards the financial stability and its key indicators which can define the growth and sustainability of the banking firms. As per the review of present and past literature, financial stability is of deep concern to the reserachers and financial analysts, related to the banking sector. Various measures have been observed to explain the idea of banking firm's stability. For instance, it can be measured through performance proxies like return on assets, return on equity, liquidity position and capital adequacy ratio. However, Z-score is found to be among the top priorities for the reserachers while dealing with the stability of the banks in financial terms.
Significant literature work is provided to explain the idea of financial stability and its determination through bank-based risk factors. Among the significant determinants, role of liquidity risk (shortage of cash to full fill day to day expenditure), credit risk in the form of low asset quality, operational risk like higher operating cost with weak internal controls, and market risk like higher cost of borrowing the funds are in continuous observation. Due to interdepdency of financial sector both in the world and regional economies, it is observed that higher systematic risk pressure is causing a lower stability for the banks. Meanwhile, credit risk is known as the key indicators to analyze the assets quality of the banks as it deals with the provision of loans to both public and private sectors in the economy. Among the significant proxies, non-performing loans (NPLs) are of great importance in the financial literature. In this regard, the association between credit risk indicators like NPLs and financial stability have been observed as key contribution in the present study due to missing consideration in the literature. NPLs considers the value of those amount of loans which are provided by the banks, but due to some financial crisis or other reasons, borrowers are unable to repay the loan amount over more than 90 days as per banking schedule. Higher value of the NPLs in the balance sheet of the banks reflects their poor risk management practices specifically from the context of advances to the borrowers, hence leads to the lower stability.
In addition, impact of economic indicators like financial sector development, growth in the economy and level of inflation indicates both positive and negative impression on banks. Sophisticated economic activities and financial growth in the economy lead to the better banking results and more stability for to face uneven financial hurdles.
However, from the context of empirical association between credit risk and financial stability measures, controlling the effect of financial and economic growth provides some actual empirical facts. Based on this assumption, this study attempts to explore the relationship between credit risk factors and financial stability for Gulf corporation council (GCC). After reviewing the literature, it is observed that association between financial stability, credit risk indicators based on the controlling effect of financial sector and economic development is not under attention in the Gulf region. Therefore, this study is going to cover this gap through empirical exploration between the targeted variables. In recent time, numerous public and private sector banks are providing their operational services in GCC. Figure 1 explains the financial health of top 20 banking firms. It is observed that Qatar national bank is found to be 1 st in ranking regarding Net Profit and Assets Valuation. While Emirates NBD is at 2 nd ranking as measured through the growth factors of assets and earnings. Financial position for the rest of the banking firms in presented in figure below.
The rest of the pattern for this study is as follows. Present section is providing an overview of the topic. Section two describes the critical review of literature and contribution from the earlier findings. Section three deals with the operationalization of the variables. Section four provides research methods. Section five deals with empirical findings and discussion. Last section pacts with the conclusion and future implication of the study.
This study contributes in the existing literature from three perspectives. At first, this paper examines the role of credit risk indicators through NPLs and their impact on the stability of banking firms in financial terms. At second, controlling effect of economic growth, financial sector development and inflation is observed for both credit risk and financial stability from GCC members, which considers as the first effort in the literature. At third, GCC 
REVIEW OF LITERATURE
From the context of financial sector, like banks, plenty of literature work is provided regarding financial stability and its key determinants. However, much attention is paid towards the developed economies and significant space is yet to be covered from the context of developing and emerging economies. For instance, study of Bouheni and Hasnaoui (2017) has focused on 722 commercial banking firms, working in the region of Eurozone during the time of 1999 to 2013. To analyze the empirical relationship, generalized method of moments or GMM technique is applied for the stability and its link with the cyclical behavior of the banks. Findings of their study explains that there is a strong negative association between the risk-taking approach of the banks and business cycle, which assumes that financial stability is procyclical in the selected banks. Besides, their study explains that lending activities of the banks have been increased after the risk-taking behavior of the banks which indicate their positive and co-movements in the selected regions. However, they have noticed that both cyclical behavior and risktaking actions significantly depend on the size of the lending activities. In addition, they have assumed that there is a significant impact of bailout programs on financial stability of selected banks. Another study conducted by Goodhart (2006) has focused on the context of financial stability development for the banking firms, working in the region of England during the time of 2002 to 2004. Based on the modelling of stress testing, it is observed that banking sector stability is purely link to the overall system in the economy, not just to the individual banking firm activities. He has explained that there is strong need towards the development of some appropriate models, addressing the issue of financial stability based on the various risk measures like liquidity and capital adequacy. Diallo and Al-Mansour (2017) explain the concept of shadow banking, financial sector stability and insurance giant in the region of America (American International Group or AIG). They have empirically examined the collapse of insurance sector, based on factors of financial stability across various countries and shadow banking system. To measure the stability, Z-score is considered during the time of 1998 to 2011 with economic growth.
They have found that insurance sector in the selected region is negatively associated with the financial stability and it is determinantal for the countries which higher level of shadow banking assets. Another work conducted by Fu et al. (2014) indicates the fact that financial stability is of core interest for the policy makers and academic writers Guy and Lowe (2011) have considered the value of credit risk and assets quality through NPls as a key measure. They have explained the fact that higher level of NPls ratio in the banking firms reflects greater credit risk exposure. To analyze the association between the NPLs and financial stability measure, regional economic variables are also under observation. Using the panel data approach, it is found that both aggregate and at individual level relationship between credit risk indicators and financial stability exists. Besides, value of loan delinquency remains to be in for future time for the selected banks, hence banking sector will be resilient for the financial and real shocks in the economy.
From the context of credit risk management, various studies have provided both theoretical and empirical contribution. For instance, Fatemi and Fooladi (2006) have examined the idea of credit risk management in large banking firms of US. They have argued that for the banking sector in recent year, credit risk management is observed as a significant obligation in overall financial matters. Based on the questionnaire survey, primary data is collected for top 100 banking firms, currently working in the region of USA. Findings of their study indicates the fact that default risk is the most significant factor, which needs significant attention from the management of They have explained that although a recent development for the monetary policy along modelling of systematic risk management for better financial stability. But the problem of sustaining the financial stability is still an ongoing phenomenon. In the risk management framework of banking sector, the role of Basel regulations is very important which deals with the credit risk mechanism while taking the contemporary trends in banks. Some other studies examine the relationship between credit risk indicators, financial stability and growth in various economies (Crockett, 2000; Wagner and Marsh, 2006; Duffie, 2008; Acharya et al., 2014; Acemoglu et al., 2015; Ghosh, 2015; Dell'Ariccia, 2016; Morgan and Pontines, 2018) .
Variables Descriptions and Hypotheses development

Credit Risk/ Non-Performing Loans (NPLs)
In financial statements of banking sector, quality of assets is reflected through value of non-performing loans.
Similar measure is observed to replicate the concept of credit risk for both domestic and foreign banks in any region. The value of NPls is explained as loan on which the debtor of the money has not made the schedule payment over 90 days for the commercial loans and for 180 in case of consumer loans (Ghosh, 2015; . Non-performing means that a specific amount of loan has stopped its interest, principal or both payments during a stated time (Armstrong et al., 2015) . risk/asset quality through NPLs. For instance, the ratio of NPLs to gross advances can be a key indicator as explained by Ihsan and Jadoon (2016) . It uses to explain the amount of NPLs with the ratio of gross advances by the banking firms. Higher this ratio reflects more problem of credit risk and vice versa. Another measure of NPLs in banking sector is the provision against NPLs to gross advances (Saba et al., 2015; Umoren et al., 2016) . It represents the portion of total provision set aside by the bank to settle the NPLs in their books of accounts.
Meanwhile, ratio of NPLs to shareholder equity indicates the comparison of credit risk and total stockholder's equity portion in the balance sheet (Wahid et al., 2015) . Besides, two other measures like NPLs write off to NPLs provisions, and provision against NPLs to NPLs ratios are under researchers attention to define the overall value of credit risk in the banking sector (Jassaud and Kang, 2015; Saba et al., 2015) . All these measures are under observation in the present study to explain the credit risk in selected banks.
Financial Stability (FS)
Financial stability assumes a condition where all the key role players in overall financial market work in a smooth structure and can absorb uneven financial shocks. Higher financial stability reflects better risk management by the business firms like banks and more efficiency of the risk managers. Besides, measure of financial stability is used for both overall economy and for the banking industry. However, focus of literature is significantly towards the banking stability. Various dimensions are presented in the present literature for FS. For instance, return on assets, return on equity, Z-Score of return on assets, and Z-Score through return on equity are mostly cited in empirical research (Hidayat et al., 2016; Board, 2017; Pisedtasalasai and Rujiratpichathorn, 2017) . However, measurement through Z-Score reflects the standard deviation in the return on both equity and assets with the capital ratio of the banking firms over time.
Control Variables
Financial Sector Development (FSD)
A large body of literature has suggested that financial sector development plays a huge role for the economic health and stability. It defines the capital accumulation through increasing in saving rates, production of investment related information in the economy, and encouraging the flow of foreign capital. Those countries having better financial development tends to have significant growth and faster financial stability in small and medium enterprise as it provides them the access to finance. Various measures have been presented in the literature to reflect the concept of FSD. For instance, ratio of assets of financial institutions to the GDP indicates FSD (Le et al., 2016; Otchere et al., 2017) . Present study has considered this ratio as a key measure to reflect financial sector development with its controlling effect for credit risk and financial stability.
Gross Domestic Product (GDP)
The value of gross domestic product (GDP) considers the total production of goods and services in the economy over a specific time. It indicates the economic growth in the country while taking the personal consumption expenditure with the investment of business, Government spending and net exports over same time duration (Murry and Nan, 1994; Sutton et al., 2007) . Better economic growth in the country will lead to the better stability in the financial markets to control its effect, present study has considered the GDP as a 2 nd control variable to analyze the relationship between credit risk and financial stability in selected banks.
Inflation (INF)
Rate of inflation reflects the gradual increase in the prices of goods and services of the economy during a period. It is known as the quantitative measure of average prices of all the items and their relative variation in the economy (Krugman, 2008) . The factor of inflation decreases the purchasing power of the consumers in the economy. Higher inflation in the economy means low purchasing power with the adverse impact stability of the economy and business firms working in it. Therefore, present study has controlled the effect of inflation to analyze the robust relationship between the credit risk and financial stability in banking firms of GCC. 
Regression Models and Method of Analysis
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Equation 4: consideration of NPLs factors without control variables for FS-ROE for full sample
Under equation 5, the effect non-performing loans indicators have been examined for the third indicator of financial stability, titled as ZROA. Equation 6 considers the effect of NPLs along with control variables. 
Equation 8: consideration of NPLs factors with control variables for FS-ZROE
After the consideration of overall sample, two sub samples based on the 10 banking firms in each are developed and following regression equations (9-24) are examined based on the consideration and without consideration of control variables of the study. 
Equation 21: consideration of NPLs factors with control variables for FS-ZROA, second sub sample
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Equation 23: consideration of NPLs factors with control variables for FS-ZROE, second sub sample
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Equation 24: consideration of NPLs factors with control variables for FS-ZROA, second sub sample
The above stated econometric equations will be empirically examined through multivariate multiple regression approach which deals with the various indicators of financial stability (ROA, ROE, FS-ROA, FS-ROE) and credit risk determinants. It considers the coefficients for outcome factors through explanatory variables of the study. The findings for the multivariate analysis considers the descriptive statistics, correlational analysis and finally the empirical findings. Descriptive analysis will explain the characteristics and trends of the dataset. While the focus of correlation is to explain the strength and direction of association between the variables of the study. Finally, regression findings indicate the causal association between explanatory and outcome factors, while controlling the effect of economic growth, FSD, and inflation.
RESULTS AND DISCUSSIONS
Descriptive results are presented under Table 2 expresses the findings for pairwise correlation coefficient between both explanatory and explained factors of the study. under correlation findings, ROA has a higher value of association with the GDP, EXP. and
Inflation. While the factor of ROE is highly correlated with ZROE, ZROA as well. Its association with NPLS item 4 and 5 is found to be weak and for NPL3 it is low. For the correlation between ZROA and ZROE, highly positive association is observed. In addition, correlation coefficient between NPL2GA and ZROE is .648, and for GDP is .928 which is positive and high. While the relationship between NPLTE and GDP is -.723, indicating a negative but good correlation. It explains that both the factors of NPLs against equity ratio is highly but negatively associated to each other. Meanwhile, GDP, and provision against NPLS are positively associated. The rest of the indicators are explaining a mixed trend in terms of correlation coefficient. This effect is consistent under the NPLs ratio for the write off amount with the coefficient of -.974 and standard error of .503. However, the effect of PANPLs is found to be positive but insignificant for ROA under full sample of the study. findings for the equation 2 consider the combine effect of credit risk indicators and for the control variables of the study. with the addition of control variables, the effect of NPLTE is positive and highly significant for ROE while rest of the indicators are found to be insignificant for the financial stability. Among the control variables, effect of financial sector development (FSD) and GDP is significantly positive for the banking sector stability. It shows higher economic activities and development in the financial sector leads to more stability for the banks in recent years. While the effect of inflation is found to be insignificant among the control variables for the whole sample of the study. The value of R-square for model 1 is .778, explains a good variation in FS-ROA while for model 2, this effect is .882; a slight higher comparatively to the model 1 due to the addition of FSD, GDP and Inflation in the model. Table 4 explains the findings for the 2 nd indicator of financial stability, observed through return on equity for the whole sample. The process for the findings is same as the one presented under table 2; without and with control variables. The effect of NPL2GA is -3.911 indicating a negative and significant impression for FS-ROE with the standard error of 1.93 approximately. For NPLTE the effect on FS-ROE is found to be -3.341 with the standard error of 1.9, assumed a negative but significant effect. The effect for the rest of the indicator of credit risk is found to be insignificant for the stability measures of banking firms in GCC. With the presence of control variables, it is observed that none of the credit risk indicator is significantly affecting financial stability of banks. However, the effect of FSD and GDP is positive and significant with the coefficient of 2.78 and 12.265 respectively. The
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explanatory power for 2 nd stability measure of ROE is .241 for model 3 and .275 for model 4, explaining a weak coefficient of determination. The effect of NPL2GA on ZROA under both the equation five and six is negatively significant at 1 percent and 5 percent level of significance. While the value of standard error is 2.512 and 1.1701. however, the effect of PNPL is insignificant under both models as presented in table 5. For NPLTE, positive and significant effect for stability through ZORA is examined as per the whole sample. The effect on FS-ROA through FSD is 12.9781 is positive and significant at 1 percent, while for the GDP the effect is insignificant. Meanwhile, it is observed that level of average inflation in the GCC is positively and significantly affecting the financial stability of selected banks. It means that average inflation in the Gulf states is assumed to a positive determinant for the better banking sector stability.
Under model five and six, overall variation through explanatory variables is .501 in FS-ROA, while for model six, the effect of control variables along NPLS indicators is 62.5 percent as well.
To examine the effect of credit risk indicators with and without considering the effect of control variables on FS-ZROE table 6 presents the regression findings. The effect of NPL2GA is 6.448 for FS-ZROE without control variables. With the addition of control variables, the effect of NPL2GA is 2.484 is positively significant for ZROE for top 20 banking firms in GCC. In addition, the effect of PANPLs is positively significant under model seven and eight as presented in table below. It means that some of the credit risk indicators are positively associated with financial stability of selected banks in GCC. The effect of financial sector development is assumed to significantly positive along with GDP at 5 percent and 1 percent level of significance. However, with the control variables, explanatory power is found to be .511 percent.
After the consideration of overall sample of 20 banks and their empirical analyses, two sub samples covering 1-10, and 11-20 banks are also observed separately. After considering top 10 banking firms, table 9 explains the impact of credit risk indicators on four measures of financial stability on rest of banking firms. The effect of NPL2GA is positive and significant for the all stability measures under table 9. While the effect of NPLW_P is -1.308 is significantly negative for 11-20 banks. While for the FS-ZROE, the effect of PANLs is 7.0107 which indicates that unit change in credit risk, causing a positive impact on stability. The explanatory power for the FS-ROA is .749, explaining that overall good variation is examined through credit risk indicators for 2 nd sub sample of the study. Table 10 explains the findings for the 2 nd sub sample while adding the control variables into regression models.
It is examined that NPLTE is negatively and significantly affecting ROA along with GDP. For the FS-ROE, effect of NPLTE is positively significant along with the economic growth and financial sector development in GCC. For FS-ZROE, effect of NPLW_P is 5.250, significant at 5 percent level of significance. For FS-ZROA, significant impact of control variables like GDP and FSD is observed. 
CONCLUSIONS AND RECOMMENDATIONS
This article is examining the effect of credit risk indicators along with the control variables on financial stability measures of top 20 banking firms, currently working in the region of GCC. While seeing the factors of return on assets, return on equity, Z-score for return on assets, and Z-score for return on equity as major stability measures, various regression models have been developed and empirically examined for both explanatory and control variables. To measure the effect of credit risk, five proxies have been identified from the literature and added in the study. while for the control variables, financial sector development along with economic growth and inflation are assumed as control variables.
Two approaches for the samples have been considered. In the very first sample, all 20 banking firms have been considered to check the impact of credit risk and control variables of the study. For the first measure of stability;
ROA, key indicators are NPL2GA, PNPL, NPLTE and NPLW_P without the consideration of control variables.
While under the presence of control variables, NPLTE is the only determinant for the stability in overall banking firms with the controlling effect of GDP and FSD. Findings for the FSROE, factor of NPL2GA and NPLTE are significant determinants. When the model is observed through control variables, none of the credit risk determinants are found to be significant predictors of ROE, except the GDP and FSD. For the stability measure through Z-score, effect of NPL2GA along NPLTE is significant with both conditions of presence and non-presence of control variables. However, for ZROA, effect of FSD and INFL is positively significant, indicating an increasing trend for the stability. for the ZROE, again the effect of NPL2GA is significant with PANPLs. While control variables like GDP and FSD are again significantly and positively associated with financial stability. After overall sample, two sub samples for top 10 and subsequent 10 banking firms are also generated to check the impact of credit risk determinants with and without the presence of control variables. With the existence of control variables, effect of NPL2GA is positively significant with GDP and financial sector development. Meanwhile, under all the models with the presence of control variables, both GDP and FSD are significantly and positively contributing towards financial stability measures. For the 2 nd sub sample of banks, effect of NPL2GA is found to be positively and significantly associate with the stability. While with the presence of control variables, effect of GDP is significantly positively except for ZROE.
Based on the above stated findings, consideration of credit risk indicators both in the presence and nonpresence of control variables is very important in banking firms of GCC. The impact of credit risk is found to be crucial while creating instability in the banks and provide enough evidence to support the argument that low asset quality should be under consideration. The focus of earlier studies is primarily from the context of developed and developing economies, with the little consideration for GCC countries. In this regard, empirical findings for current study can be assumed as significant addition in the literature to cope with this gap. Besides, increasing credit risk for the banking firms in GCC provides another way for the discussion to consider the role of risk management team in the banks, responsible for tackling and dealing with the financial shocks of non-performing loans. Yet, this study is based on some limitations as well. At first, sample is developed through top 20 banking firms, while ignoring the rest of the banks working in GCC. At second, time span is limited to the present decade, while lacking with past decade, where the global financial crisis has targeted the world economy and banking sector. Future research can be conducted while adding more time, and better sample size. Besides, present study is highly recommended to the banking sector management, responsible for the stability and risk supervision mechanism. More attention is required towards credit risk as it is an emerging issue in the Gulf economies and financial sector. Policy implication of the study can be viewed as it is a significant evidence while developing strategic planning for the stability of banking sector.
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